Numerical calculations have had an important role in fusion research since its beginning, but the application of computers to plasma physics has advanced rapidly in the last few years. One reason for this is the increasing sophistication of the mathematical models of plasma behavior, and another is the increased speed and memory of the computers which made i t reasonable to consider numerical simulation of fusion devices. The behavior of a plasma is simulated by a variety of numerical models. Some models used for short times give detailed knowledge of the plasma on a microscopic scale, while other models used for much longer times compute macroscopic properties of the plasma dynamics.
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The computer models used in fusion research are surveyed. One of the most active areas of research is in time-dependent,three-dimensional, resistive magnetohydrodynamic models° These codes are reviewed briefly.
I. I NTRODUCTI ON
For the purpose of discussing the physical models, and also the numerical methods, i t is convenient to consider the following categories of computer codes used to model the physics of fusion devices.
l° Time-dependent magnetohydrodynamics 2. Plasma transport in a magnetic field 3. MHD and guiding-center equilibria 4. MHD s t a b i l i t y of confinement systems 5. Vlasov and particle models 6. Multi-species Fokker-Planck codes 7. Hybrid codes In a short paper i t is impossible to review all of the above topics, so a brief description of themodels is given, followed by a review of time-dependent, threedimensional~ resistive magnetohydrodynamic codes. what is i t s structure. Although l i n e a r MHD s t a b i l i t y calculations have made a s i g n i f i c a n t contribution to our understanding of plasma phenomena, nonlinear MHD
problems, including the effects of r e s i s t i v i t y , r e l y t o t a l l y on computers° In order to analyze nonlinear r e s i s t i v e i n s t a b i l i t i e s , the time dependent MHD equations of motion must be solved. The most advanced r e s i s t i v e MHD s t a b i l i t y
codes are nonlinear and three dimensional. This degree of generality is necessary in order to study the coupling of modes.
There are a great variety of MHD codes being developed. Within the f l u i d theory various degrees of complexity are considered. The so-called ideal MHD is an i n f i n i t e conductivity approximation. The more r e a l i s t i c models include the transport c o e f f i c i e n t s , e.g., thermal conductivity and e l e c t r i c a l r e s i s t i v i t y , and these can be scalars or tensors [ 1 , 2 ] . Two-dimensional codes are now f a i r l y standard and there are several three-dimensional codes. In some cases perturbation theory is used and the equations are then linearized and Fourier analyzed in one or two coordinates.
The choice of coordinate system varies among these codes. A fixed Eulerian grid ~s the usual choice, but Lagrangian descriptions, p a r t i c u l a r l y using magnetic f l u x surfaces as coordinate surfaces [ 3 ] , are p~oving useful in certain problems as are p a r t i c l e -i n -c e l l methods [4] . In the work of Brackbill [5] a moving grid is used which is not a Lagrangian grid. A v a r i e t y of difference schemes are being used, ranging from f u l l y e x p l i c i t using a Lax-Wendroff or a leap-frog scheme, to i m p l i c i t methods employing the ADI scheme or " s p l i t t i n g " (the method of fractional time stepsl. In a l a t e r section of this paper we shall describe the v a r i e t y of numerical methods used in three-dimensional codes.
Plasma transport in a magnetic f i e l d
In order to simulate the transport of a plasma in a magnetic confinement device
